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7D E@RL O G YOHN QRIHW R VW RIJUFHR\P P RRX U EBRQ VW EXIFWMXREURYLGH G
DP HDIQRG H Y H ORI BIQ BRFF X SHMWD IQEED 8 GLAKH. OMU D G IO IRY AR R G H
FRQVW U QRWARER PR B IVQJX\F WDOLEDMKRW/L WIOVQDUHH O DO HEHDWLPEH U
VWU XPWWHBQRXIYP L QDMWPHEE B K DR/D GHIXERREX LOBRQY W BRFMWVLE Q H
7K LSD Q H G U] RIGO¥F MY IP]BIOP ED-DUH O X H O D P (DU WUWHIGRI R\WY WO W QD W H
VR QRRSD QW RRDMK V DX D O QI® RRRP S R QIPEWNO & XQ U HIDW P ERH U
VXFFHEWAK®OLO S UG VKIFEH HFQR Q VW D ¥ RWWEKBR U GHGIV K H VW BoW\R F N

$VVLVAWRQMWH/RRIE L YRQ® YL UR QPHQ WY B BRIORIE PIGRRIL. QHROG#H 6 $
VSHL#PLQHV HGX

*HRUJSEHQOWL QJXUR KHMVRQR U D VW' BSRREX V(I L Q H K RIORIB WG B HY HU VL W\
YRBROGBLOWBMZY#HQJIJU FRORVWDWH HGX

$VVLVAWRQME ¥ RRRREOL YR QER Q VW [ RBWQ R RUHJRWQBW HY H BRI TBO® BV
$QGUH %DUERVD#RUHJRQVWDWH HGX

7KRPDUDULODOLE OSNNR FIDRH VWRRIEL YR Q@G YLURQ PRIV BE BQLYHBV LW\
‘DVKLQBWR®BWOHMZEHUPDQ#XZ HGX
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/T$TXUGO XLWMRDVVLPR IUDJLDFRPR#XQLYDT LW

5HVH DQ FIKQ HRHIU3 VW G XIFEARW DODRSW\SRE® $GUDPPHU#IV IHG XV
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6LQWIIDYHRWMLEAIS D AHIOKH TV QX URBRQV W BREHF WLR QX K\NEHUHHY
VLPL\®BWH FIRQF S B OAHRID V W UK BO\CLIRIJA Z D OZLWRKS H Q3. QH BRI RR U
GLDSKBDQBEIOWK FKD @ RRIQHFWIR/S S URBEIRNORUHVLYWLQ@RD GV

Z L Q0GR IDE\GP DVAHA. VPR BAVX P ERHIUQ D O \DAQHEE BIDU L R/MQNVE BE TV K HZDWD O

E HK D YKLIRYKHY HF® Q G XERWHH\GH D D B RMVQAER U BIGEHFFRIVOVL 3R SR YWW L
DO DQMRQF OW KBRED Y H Q&V I RQIEMDUG & Q | L J X DITWLLRMMAK Q) G\HRUD O O
O D WOHRIIEFEDRQ 8 [ K LE XK WAE H R Bl YAKRH@R Q O G ® HROWP® MM HROIR 8oWH W D O
FRQQHBWRUYNQ &/ WHRULO GHY 1 WIRH GR FRIGER RZ | DF W RRLNVORDIEH
IDFW@/UBILWWGHNEE Y 6WDQGEDWE \DMPISDQHMHQBALOQW\&HFFRW WL
HWO 7KW R RFF H O HPUHDW DERIGUAMNFHH[WH H G HF® P SDWRISDN R X Q G
DFFHOHRIRQY@ERXYW3RSRYVNL,Q-DQXDU\ D-DSD QCHMEK UH H&YTW R U\
E X LOW HYAWWH | H QWKDWW G P LFGRIUY H QAW T\RKHADWB R Q V W UKV L R B HL QY J
OLVID | REM H FAK YN E M MFWHHDG) J D R GRIRGV LIRGIYS H U L B Q P BMBKDDW
GLIILRMXOMS DKXFRQYHQ®WQRWRRU PR QVW UKFQILNRRORYERBEODSVH
SUH Y HQ WIDR EBWOLLIIRIU FEDX@\E VKK JIXF F H O HOUFDBVWDLLRIQF QWBLLIRQ I& B P Q W

G X U DQIHIHJ W K BXD MHDYE I00HE \VQV B ©F2R U U HV SRIQGRRBFPHW KRGRORJLHV
IRUHV L&/IZH R @V W WXPVEWLHR MR VE QRWHQ DE BWLW ROTEK L O G QQ JV
U H J LRIQVMH L V P 3FHWO

,QUHFEBWHORB NHQWPMURFDQ.®W H @ BAWXUDROV W W H/GNOL RRHHBFN L Q J
ZDOOV IKIDEH WX R ZVE H T XLRIZSRVW H D WW KPR IINNGH F R WH.B2H
SULPIDRBR UWWRQFEXIUO GLRMIW W HKO\DIYR @ I8 & UM U W BIPWHUH[WO RUH G
E\UHVHDUBKEHD O BIQBXFKHIDXR ,TEB®WO DQGDWWUDKXKWKRUYV
WKURALSBK IXQGBEBQAURMHFWH\ % XL O XIVQQBR RGR FNAIT OV W H P
K D YEHH F® Q VW UQ A H® ODQ@E S H U L RHHQAK R @/ IVANDKABHIBE 7 U R F NALODJ O
V\VWADADHG H V L WBHGH G\X F \¥ L G J O LG DIPOBWR UMK D QL Q W H UG W WIRW \
"KH@ XV KHIGR Q G5 U O IMWY W&I® CKDWQ PR Q F H QGADIPITBMAIGHR F NLRHK L O H

U R F NIV WAHWIADHNGR O [$W U RFDBIDOOF K L HY H § 1 OZLHIQH FXRW KEEKW O G L Q J
FRP SR QWKBEYRWR FNUD YUWP LQRRID S K UPR & W W Z0OFO/MRHD OBVHR

DF FR P P RAGOH\MGUWIL@V KGRDXPAD T KILWH U D RVGLIP S HVRPR Q G X BMXID@J VF D O H
V K D WD EACHNRWY KRR PE L BPBIBN L P EMXWU O & L\DW P7 URFNZRQRM®M EUD Y L W\
IUDPH GLDSKUDJP
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7 K W HEXW O B QW@ BBVUWR J B B B5HH V L WIBHGY ZHHLR O O RNZHIMQHV HDYXYUHRKW L R Q V
&DQHVLOH HIRWE DG RKH K PHECS H Q  SICRZRREEX L O W K Q RUBINRII
SRVW W RQMLREONAIIO V"
+RZFDWKMD Y UW N M VWEHEH V L YEHEDAD\Y R O B D TVEHAGHUWILL®Y K R X W
GDPDJH"
+RZVKRXOMD W RUWB D @ W MAZM I L O G L QRS K DIIBRF NZLDQUEGHV
GHVLJQHG"
+RZVKRWOIEH7G LD S K EBBIR VL Y FEKD KD DG H TS BWIHR UPQ Q FH
ODBWIHJWKTXDNHV"

7KHFRQVLG HUHMR L PQV IWW DMHML OGLPJ IWDWUDWRW W
DWHKHFRQRBRUWK [ P [ IWIORRWDYKREQLIXUFHKMSH F LKFTHR
D@®SHQRRUDQIGHOD WL YK.M\SKD U SR PDW ORKE UH RWLKH DN T QR
GLIIHEHMSKGBYZHWR SOHPHQMOIOBERRG QO S KDW KB RRHUDIQE
DFRQFUHWRPS/RELWSKG BYRWHIHR R H YHROQ FW R %/SLRWE R K@ UK H
GLDSKGEBVRDER Q G XRW RIEGH JRQB Y HY HERQ®WD EVWR H YW U RWJIK S SR U W
R7DOOZRRIGI@VW LW XWH



7KK RFNZIOVWHPGEHVLIRNBLVIRDFOQKED D QU D Q F RSERW KIH (5,
7DO0O:BRGHWHB®&R O O D ERIWKN LR K HDWD G WA ME BI MOAM KK F NZLDQDIO
DQGLD S K ZDIFGR S WRER [ L VWD) PSS U R MM EBVAL P E3HU NDQUIDSIBIR M H F W
IRWIHWBSULQJIAUHO®ES 7KHHVHWBHBR.G)) HQJL Q@HHUMDREMED L OV
IRWKHDYUWRKNLQHDGYOL G BDQHFWREBQRIFVGH P S \6RWQ R QIDTLBIO R J
ZLWRFH QB G M X V W6 GRIKVOVRAR Q Q HEF VIR PFOR REHP HH G H G

$ORW KH 7S D Q B QIO X CPIHAP E HBIVBHK U F KDWGEIIGY F R 3 Q WHHSB -RKQVRQ
IXPEH\DW K. DSKEDQEOM JUDSHAB $35* $3% 7 KW R F NABJO
SDQBWNM DGH +LJKWUHQPEBRED OO WHKIRGD/GAHG ~ GLDP BMWHK
\LHO G MQUHDERXKN 1  NLSXH KXW DG ISR VW WHBWL R Q

Seismically Resilient Rocking Wall System
Total height 22 ft.
(6.7m)

(6.1x17.7 m) /

20x58 ft. diaphragms with

Steel foundation to extend /
the width of the shake table

Shaking Direction

NHERI@UCSD Shake Table
JLIXU&RQFRIWWR VWKPWEB B/GBWSM FLRWAWS QKHULWDOOZRRG PLQHV HGX

THYWHFLIFPRHDVWUXFWLRQ

7KHFRQVW IRXWWHHEQV. O 3D § R Q W WDEDHIG W Bl X FANWXSPHHW [ZE DVKZ R

FD U S HROWLHBDHU WEEIR Q V W (S XIRWHKREE: 6 'V L UHH W ZSRH U VIRIQYS/RS HU D W H
W KU D ®HHO S I RWY RRDLW K O LW KEWR B & W (S XUIRWCHRHG O X VLU DIWAHE M K D N H

W D ERXHQ G Z WWLR\S' D Q & WEILSQL J X UWRF F R P P RAGEH\LHD BOLRERD & H
FRQ VW RXW WHRAR@U D YIIUVD P &HW H SWK U R XR R ®AR RRNX®WD \W RR P S OTFKWI H
SUH S D DRBROREN EIR Q FERIMSHROD \WRW KRB LD SKUDE R GMGLITHUHQW
FRQW DDWWHBRRIG DEBFRP SO QWRMW®RZ QLI X U I8 | WW WIR Q F K BIBKH H G

W KH7 U R F NZLDQEIGHVL I V HLUQWHREX L O GIMQHIB QFER Q Q HWPRWEHED S K D QVBR H

IR X QG DXWLIRAKILWR FHIE @ L W MRAMIBSOFDAMHDIO § @ D R B\GK 6 RIRQYG KUHR R |

L ® U GMHRU LV KAHR WHDLO/FPID. VAR KGHH V D HQY7HK@D DWWARIIS R Q V W Z 0 RWSHR\DW

W H Q V IRRVQHJIR F NZLDQEKCH F DX MHH H SRGW WRQ&HEBEU H O DO R WHSEIRV W

W H Q V IZD@IEE L HEYWHIG) K WAHKQEK BDVQ X 2 R IOPRIQ L W\R KHQIMLIRKIVV@R D G
FHOBWHSKHARP S OFXLIOGY QR Z QL J X U H
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7TKEXLOBDRYQ VW U XPLHDK/SIER [L P D WHIQ@WRKIDOWE O BE AIGO H U R P & WHW V
SRWHQW MRWPHWIMXQUBQGR BFE OOMH UFHRR\S R QRIQYWEK L O G IQFD XVEH @ J
URF NADOGIVD S K UDKIFRYWUD @ R IHQH AVWQUER Q M U\D P BN UKD V W U XW RIQOVH G
X Q G H UW KWEDHK® & XR G Q3 D PIRAD GSLEQIIOHR/AMWK B V W U X PRIQY WAB-EMAOG L Q J
LSUHVHQWEGH



(D UW K TIXIRNKRFON L RIQFVR UIGRIREL V W RAUDLUAD 10 Z X IUNHA .GV KA HS/WR J U D P
LQFOXGRQRRAW URGWKH 1RUWKDQGJHWRPBULHDDWK 7XDIWHR X Q G
PR W LRHQWH D RE S U 16 V. H © KB QWHGY EFHIDWRI@/ K/HH L VP ¥ P D K H D HU H
W K K B HDOUHGYW 19 VRVIHFGWCORVHH U YOLHFHHD@ W K B X(D G H V E DOH.D/U W K T9% O N H
DQED[LPXRQVLBBUWGUDEDNH

7DEOMH VR Q VW U X PIHQUWWRWM GRHIR VWHRM OGLQJ

%XLOERPIRQHQW L QVWUXPHQWHIBNV LR Q

*ORRM EXOOGLQJ VW BLRON H Q W LIRARBH\D B KWBRLJPUGH IHUH Q FH
W R Z E\W\R/HK DWW B E O H
DFFHOH URPO-RRRAIBRELDSKUDJIPV
SREFNEZQOOV ORBIGORSR VW WIHRIBALRHV
/9'7V  DWR FNADMHE HW ZAHHIO V
GLVSODVH® MREYG S O0LQ¥D QUHIO DW L Y H
VOLS
V W UBLRON H Q W WIRP! B WKINGVHKGIEDHI R UPDW LR Q
'LDSKUDJPV VWUDUAQVHQVIWRI® SV
/9'7 VD B/D QHE® DRFR Q F U H WRIVDR.B G
V W UBLRON H Q W LRRPHW R UGBLCCDSQKHU D J P
GHIRUPDWLRQ

*U D YILUD\P H V W BLRINW W DRARKDG! B @WRH D VX SGL.Q\G
MRURWDWLRQ
6 K HD M\ VW UDU&QV K/H HNDH) V

"X U L Y MHSAAR J UWDKRHH V H WY B BHR V WIS X E QILHV WY QWK L FKKRULJL QDO
1RUW KULRPRW URGRDBS S QUWIEXL OWZQBPUR Z K HWH XMABHD DQQH G

L R U GMAIH P R Q WWAKDHDIWBHWKERK L O W/IRQ W K WWZABQEHIHU W K FRRNH¥EXW LY HO\
Z LW KVRBM HIEU H S BWUK HQ® DR W H V W LIPS R VPDQOIWOLES(Q H R XAQRGV LR Q V

Z L W KRREXWH UG/ BDLIQY KEHK L O GMMQHH V H D U © K H BVIBRYHE OO I VR RWUKIHI R X Q G
PRWMRRQ RWHKRHILJQQDMHYHIOD FE@3S UR [ URMWBHILRR G \HD WY

R U GMRQ G XIFHHO & HED RISRY W WUHRIGM. IR GV/INVU R XAQRGV LIRQWK I WHQVLWLHYV
XV HQKHBWRIZDBUHVHQWEGHK M S HFMFIFBI@ HSWIRMAR B R XPQRGV L R Q

L Q S XREW DXAVQKIEHH D V X/UKHDB! Bl EFOHHG EDDFFFNH O HZUHDUBHIL R \QHL QMO G H

7D EOHJ R X®RSW LIRQOD W H @ R'W\K HNHK/D\WM Bl VIV W V

' *URXQBWLRQ +D]DOG YHOS$ J bo#t 7 VHB
/RPBULHWD 6/(
/IRPBULHWD 6/(
1IRUWKULGJH 6/(
6XSHUWMDWLRQ 6/(
1IRUWKULGJH "% (
IRUWKIHSHBWHG 2ULJLQDO
,P'SH @D H\ 61/(
IRUWKIHSHBWHG 2ULJLQDO
IRPBULHWD 1% (
6XSHUVMIDWLRQ %/
/IRPBULHWD 0&(
1IRUWKULGJH 0&(

6XSHUVWUDWLRQ 08&(
1IRUWKULGJH 0&([
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7 K RV HS/WAR J U B © H UM RISRNG D W BDLVEVMD DL J Q L IR P R KRAMVL FHRH U L 1\
RUJD GURIFHIQMQ D O$ WY/ KAHL RNV IGHH Y H O RS\ KIIW8 WHJUHH V HU H B W L O O

L @V ISH R RHARQ G X FRALSU H KBIQ N CRGHLKSHD RDW D k@ A B WHRIPSHJHOLPLQD U\
E XIW S R UWHIY@\GRBRQ F O XWHKBDPDVO U HEBIGN®! U LD IUBHGH V HKGIW B GG LW LR Q D O
GDIMOB & UHV HDQWHEHRE IHUH Q F H

/IDWHUIDMGBRQVHYV

7 K 1© D WGHHIRQ PR NVE. RIQO & DK /& R Z\R H O R \FIRQ\U HO® DVAHG XU DQJ

HDUWK VKB R S R UMEDQAWWMHEML O G BLIGUAR O 19 D DVGARIIRQ P DIWLKRRIX W

GDPDIKEXLOBLSHULBRFHEBXRBEHVSRDERXWP ZKLFRUUHWSR QG V
W R ®/DEIMMVUER L O IGH QIKKWM D W PR D V XGULIWG O D PFPHHR BY® RGRHY H O V

UHY HW BB L OG D QUHHMBE®R QW R P L QI\DOH®IH DARME R U FENGR F NZLDQQIO V

W KZDHAUHH O D W IL J/LH3D \

'K LWOHR LW H ¥ WUAR Q G XAEQWHEEK L O & H QRIUGHS | WWHHL VIRILFL W DWIER QO G L Q J
UHV S R\GEHAL QVRILAHHXHY ARV W LW BMDRV X H D BRAGKERK L O G DQVIK RWKIHKU H

Z H UHD U L DDAPLRRGIM | HW H 9WMRW H EXOORWSMNW PRBSSUR[LEBWEBNQ
DQG VHFRDIGME R X LIMRHRIDW ZR VEXR 03 K [RE V H U XD WKLY KWBGO H Q JH
RHQV XVUWQ IAXHMYV LOR F NADQWOV W HRNVEXQO GLQ JV

7K B FF HO HDUPIS\W L RIFQYW® RIRQIGR B H YO DWRLKM-R Y°QRGV DR BH O HIDYW L R Q
PLWLJIRWBGIHUWK TXBNHAVRO&H(\0 H Y H G XRRW LR EWW H UDRFHHOHUDWLRQ
UHFRRQHEX LOBGLRYPRM JQL | LFDQWRE@ M$ 7 K LLWDE H Q R M WUHR F NZLDQQIO

V\ V \LHP KVD REAR Q F O IXW KW &V B M O GNEHH HVR/Q V@ 1D ®@ WJ H

3RVW WHZID/ERBQHRWPDQFH

7K H R F NADQDIE V S RIGN\PH\H@HDGRE BRY D Q @ ( O H YWHHOY YNGR WR FOH (O HY H O

W H VWMSHR VW W HIGRBLMVRPDHHEDHD Y QVEKE D8l L \G IV ORI ZID SD QWRMPVHOYH V
6RPSIUHVWORVNHREVHGXHGQ &K O H YWHE YEW DG M X VW HEDUHSDLUHG
EUH WL JKWOHIDALERIONK YL Q\D BNDW F D D H\GREEF O H Y R GAHRD X\WHO G L QJ

RIW K$HU H V W [EHDWUSA VMK YW DWH ZED WAD D VL J Q L | WA-DQQME R HH G X FW LR Q
DSSUR[LPDWHKQER G L  DAMHEMED U



7TKHRFNDQZDWE WIRH F H/OQHAPKHLLO SH Q UH.FABA, D Q' & ( W H D WRER \RWV K H

0&( WHVYWARK HQ KSHR VW WEDRIMH GR@HERK L OBL QY B F H (AWK KHB GZQ. VDK
UHV LGXRIWHW K D Q
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'DP D J1H) VS HEDWLRRQG XLFW. MOLIDVEHRMKHO¢ YAK HIQA/D & L V F R WHKEDHVG H Y H O
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2QMLDEDWGRH VWHIR Q Q HE MAIERIQ\OZGIL-DGS K D QR F NALDQDW RV H

DV O R WRAHNDBG H VQIRWB V W WLHBHR/ IE. IPLROYIH P RINY YD O)XOHWIRQ VW DO ODWLRQ

W R O H WADRZHE HEDHUP D Q@ W NWRRADBM RQ X Q ZIKRED U UDIQMYV ILFD QW
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VFDQH VO RIKW 2R REBXH. O GR QURIDWU X R XIWDHH U L Q J



